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(57) [Abstract] 

[Problem] It is superior in water resistance, and light resistance 
it offers inkjet recording ink whichis superior in stability of ink 
characteristic vis-a-vis and thetemperature change. 

[Means of Solution] Including water soluble dye , water soluble 
organic solvent and water, General Fonnula (A): 

[Chemical Formula 1 ] 
(A) 
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[ft 2] 

R, R. 
I I 
R,-C-C=C-C-R, 
I I 
HO-[C.H,.0], [OC,H„], 



So water soluble dye which is shown 0. 1 to 5 weight% and Gene 
ral Formula (B): 



[Chemical Formula 2] 



' 2. . 



With (in Formula, as for Rl to R4 as for carbon number 1 to 5 
aUcyl group and p integer of2or3,asfor qandrinkjet 
recording ink which contains with ethylene oxide addition 
product 0.0 1 to 5 weight% of acetylene glycol whichinteger of 
1 or more) is shown. 



-*« (A) : 



[Claim(s)] 

[Claim 1 ] At least in inkj et recording ink which includes water 
soluble dye, water soluble organic solvent and thewater, 
General Formula (A): 



[it 1 ] [Chemical Formula 1] 

(R.)t (R,) 

T_ . L,I„. NRiflH (SO.M 



OH NR 

win 



(A) 



^f:li-NR 3 -X-R 3 N-A<1 , 4 

ml* 1 -5061$$* U I l45-mS*r] t?*£*l 
S*;gttlfc*4£0. 1~5fi*%£. -fiSS (B) : 



(The inside of Formula, Rl , R2 and R3 to show hydrogen ato 
m or alkyl group, X phenylene group of substituted or 
unsubstituted, diphenylene group of substituted or unsubstituted, 
displays thenaphthylene group of substituted or unsubstituted, 
or or - N R3 - X - R3 N - displays 1 , 'tf* =7 di 
Niconnected basis, M displays alkali metal , quaternary 
ammonium or hydrogen atom,as for n integer of 1 to 5, as for 
m displays theinteger of 1 to 5, 1 displays 5 - m) with water 
soluble dye whichis shown 0. 1 to 5 wt% and General Formula 
(B): 



[Chemical Formula 2] 



R,-C-C=C-C-R 2 

I ! 
H0-[C P H„01, ' LOCpH 2 pj'r-OH 



(B) 
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[*W©f¥*H*BW!] 

[000 1] 

[*«©■**»»#»] *«WB>f hE» 



[0002] 

tftii*«»JW^&iS4fflK*:l=iS»*'-1i:fc : b©* t »6*i 



(In Formula, as for R] , R2 and R3 and R4 as for carbon num 
ber 1 to 5 alkyl group and p integer of 2 or 3, as for q and r 
integer of 1 or more is displayed) with theinkjet recording ink 
which designates that alkylene oxide adduct 0.0 1 to 5 weight% 
of acetylene glycol which is shown iscontained as feature. 

[Claim 2] Water soluble organic solvent, polyhydric alcohols 
of hydroxy group value 3, formula: 

HO(CxH2xO)yH 

Inkjet recording ink which ( mono, di and tri) alkylene glyc 
ols which is shown with (In Formula, x and y is integer which 
is a 2 x and a 2 x X y 6. ), includes thecompound 
which is selected from lower alkyl ethers of above-mentioned ( 
mono , di and tri ) alkylene glycoland group which consists of 
these blend, states in Claim 1 . 

[Claim 3] Inkjet recording ink to which water soluble organic s 
olvent, includes 2 to 8 weight% polyalkylene glycol of the 
molecular weight 1 50 to 600 vis-a-vis ink total weight, states in 
Claim 1 or 2. 

[Claim 4] Above-mentioned polyhydric alcohol ,( mono , di 
and tri ) alkylene glycol , ( mono , di and tri ) alkylene 
glycol lower alkyl ether and total content ofthe polyalkylene 
glycol inkjet recording ink which is stated in any of Claim 1 
and the 2 or 3 which are a 10 to 30 weight% vis-a-vis ink total 
weight. 

[Claim 5] Furthermore carbon number 1 to 5 aliphatic alcohol 
. vis-a-vis ink total weight 0. 1 to 1 5 weight% inkjet recording 
ink which isstated in Claim 1 or 4 which is contained. 

[Claim 6] Furthennore alkanolaiTiine vis-a-vis ink total weight 
0.0 1 to 5 weight% inkjet recording ink which isstated in any 
of Claim 1 and 4 or 5 which are contained. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards inkje 
t recording ink which is used for inkjet recording. 

[0002] 

[Prior Art] Mainly those which are melted in medium which con 
sists of wateror water and various organic solvent have been 
known various water soluble dye as theink which is used for ink 
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[0003] la^u &*o*mtiL-?n>*f£m$:mi« 

T l*6*©-mW*tt^3fctt*CF+#T?fcofc y . it 
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HW^Ii b-3 < fc*>, <fc y t C*ifcjBffiKft:iw»-r 4 



[0004] 



tfc3] 

(R>M 



jet recording generally, in addition ink ofeach color of yellow , 
cyan , magenta and black isutilized because of color image 
reproduction. In ink which is used for this kind of color image 
reproduction, it is superior inthe color reproducibility, it is 
required that image which is acquiredis superior in water 
resistance and light resistance. 

[0003] But, with those which are superior in magenta reproduci 
bility regarding magenta inkwhich uses conventional water 
solubility magenta dye, water resistance and light resistance are 
insufficient, in thosewhich are superior in water resistance and 
light resistance color reproducibility beinginferior, doing to 
reach, it was not something which it can besatisfied with fully. 
Furthermore, vis-a-vis temperature change surface tension of 
ink and viscositystabilizing are required to this kind of magenta 
ink . Especially, regarding inkjet recording equipment which 
does gradation reproduction with dot diametercontrol, when ink 
characteristic changes with temperature change because 
gradated printingdisperses, stability for temperature change 
which is superior is required. 

[0004] 

[Problems to be Solved by the Invention] As for objective of thi 
s invention water resistance and light resistance and color 
reproducibility ofthe printed character were superior together, it 
is to offer inkjet recording ink where theink characteristic is 
kept in stability vis-a-vis change of and meternperature. 

[0005] 

[Means to Solve the Problems] As for this invention, in inkjet r 
ecording ink which at least includes water soluble dye , the water 
soluble organic solvent and water, General Formula (A): 

[Chemical Formula 3] 

<R.) 



NRiOH 

N NFU -X— RcN-^N-^c 1 



(A) 



1 1« w*© i?7i=i/>i. wtfc mmm<D-)- y 

f-^&Z&tfr, *fctt-NR 3 -X-R 3 N-A!l . 4 
l*1~5©»«**U Ilt5-m**f. (Ri) 



(In Formula, Rl and R2 and R3 show hydrogen atom or alkyl 
group, X thephenylene group of substituted or unsubstituted, 
diphenylene group of substituted or unsubstituted, displays 
naphthylene group of the substituted or unsubstituted, or or - 
NR3 -X-R3N- displays 1 , 4 1° ^ 5 di Ni connected basis, 
the M displays alkali metal , quaternary ammonium or 
hydrogen atom, as for nthe integer of 1 to 5, as for m displays 
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•57Kit14^'*40. 1~5S§%£, -ASS (B) -. 



integer of thel to 5, 1 displays 5 - m In addition when ( Rl ) is 
a 2 or more in same aryl group, it is possibleto display basic or 
atom ( for example hydrogen methyl ) which differs) with are 
shown thewater soluble dye 0. 1 to 5 wt% and General Formula 
(B): which 



[<fc4] 

R 3 R* 

i ! 
R.-C-CsC-C-R, 
i ! 
HO-[C P H lP 0], LOC,H 2P jr-OH 

[it*. R,. R 2 , R 3 fc<fctfR 4 li&flsSn ~5(D7)l 
UV^IM W»»0. 0 1 ~5BS96i^*f 



[0006] 

tLri*, -ttst (a) -essnsstett* 

t l= J: y . «*ifcWifetefc *tfW*1££ ft* - 1 * 

o. i »^j:y'>fct^>*©*e*q*+#i=fcy, 
5E»%«j:y#<ft4fcawt*<b«©KHi=<fey'f >^ 



[0 0 0 7] *S6MI=»fi'S-®S (A) fl)-7-tf>$lfe 
[0008] 



[Chemical Formula 4] 



(B) 



(In Formula, as for Rl , R2 and R3 and R4 as for carbon num 
ber 1 to 5 alkyl group and p integer of 2 or 3, as for q and r 
integer of 1 or more is displayed) with itregards inkjet recording 
ink which designates that alkylene oxide adduct 0.0 1 to 5 
weight% of acetylene glycol whichis shown is contained as 
feature. 

[0006] 

[Ernbodirnent of Invention] Reactive dye which is shown with 
General Fonnula (A) as pigment (water soluble dye) which is 
used forthe ink of this invention, is used, light resistance and 
water resistance which are superior this dye as magenta dye 
byusing, can be acquired. This dye in ink is contained in range 
of 0. 1 to 5 weight% and the preferably 1 to 4 wt%. When 
content of this dye is less than 0. 1 weight%, coloration of 
theink becomes insufficient, when it becomes more than 5 
weight%, thedye in ink becoming easy to precipitate depending 
upon theenvironmental change or other factor , stability of ink 
decreases. Furthermore , if it is necessary in order to adjust the 
color, it is possible to use also other water soluble dye (Such as 
for example acidic dye , direct dye, basic dye, reactive dye 
and food dye), in range of the50 wt% or less vis-a-vis water 
soluble dye which is displayed with General Formula (A) of the 
this invention. 

[0007] In this invention, it is -possible to illustrate following one 
s as magenta dyeof preferred General Formula (A): 

[0008] 
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[Chemical Formula 5] 




[0 0 0 9] [0009] 
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[Chemical Formula 6] 




[00 10] -OtWzm&fllUt&k&lzJ^W 

5 0 dyne/cm 5°C) ©-SIbEII^&'S £ 

ttfflfcLT-ftsS (B) -r?*£Hi>7i?:Pb>? l J=]- 

jsttsi^ffiffl-r c t k j: y , a*«^i=«-r *±e» 



[0010] As blot of ink is controled, because discharge behavior fr 
om thenozzle of inkjet recording equipment is stabilized, it is 
necessary in order to becomethe constant range of 30 to 50 
dyne/cm (liquid temperature 25 °C), to adjust surface tension 
including surfactant, inthe ink. With this invention alkylene 
oxide adduct of acetylene glycol which is shown with General 
Formula (B) asthis kind of surfactant is used, surface tension of 
water-based ink which uses above-mentioned dye for the 
temperature change by using this surfactant, and stability of 
viscosity it can improve. 
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[00 1 1] St (B) 4", F^fccfcim^-^ft*^ 
tflSLOJ'f V^HS-CfeS. R 3 fcJ:^R4li|5l-<73 

mm* & i - 5 ©««7;u*;ni-c ft y . l < ii 
7 > ^a* fc li 7 □ -v * *ftin**<»* l t \ ft 

l=»*L<lix*u K*T-fc£o qfc<fctfrli 

H-T?feoTt»RfcoTlvC*J:<. q+rl*2~6 0 

, b*l<i*2~30, «fcyjf*L<ii6~2o-efei. 



[ooi2] 7-fef- u>^'J=i-;ko7;^u>^+i- 

<< Kf-Mnfcfc LTIi. it (B) lzfclxTR\=R 2 =-rv 

^k R 3 =R 4 =./?-;k i =2T?ft5Hrgsa, t)i> 

7-f >E1 004 (q+ r = 3. 5) (B<§fl;5*I*tttt 
) ,t;i/7-fi'E1010 (q + r = 10) (BfHfc*t* 
I*tt») y-;U4 8 5 (q+r=30 

) a«f**lti*SA I R PRODUCTStiS) fffa 

6. 

[00 13] *«BB©-f >f l^ttT-trf 1 

*L<l*0. 1~5il%> «ty»* L<l*0. 1 ~2l 
^©Segm^S-trSo o. o i %«fcy'j»Si^£;i&iJQi= 
cfc £ S5gtt©ig& t * 5 t & y , 5 % J; y 

[0 0 14] **B©^>^i:l^S*»tt*«»ffllt 



OH (C x H 2x O) y H 

a — juDte»7;i/*jux— r jufc <fct/^i b 

[0 0 1 5] 7KKS3»3©^ffi7;U3— JUi: Lti*yj 

[ooi6] h'j) 7;^u>^U3-^ 

t Lri*x^u>yj3-;k ^aeu^ygn— ;k 

^U^^Un— ;k ^vl/Vyj^-jUj:^/ 
7JU+b>^'J3-;k yi^l/^"^-)k 
fc° 'J □-J^t"©v7^+bV^" l J =i-;k h y 
x ? u ^ ? U n —jus if© h U 7 U > 7 'J =i — JU£ 



[00 1 1 ] In Formula (B), Rl and R2 is lower alkyl group which is 
possible to possess thesame number of carbon atoms 1 to 5 
branch, lower alkyl group of preferably number of carbon 
atoms 2 to 4, is particularly preferably isobutyl group. R3 and 
R.4 is same number of carbon atoms 1 to 5 lower alkyl group, is 
preferably methyl group, ethylene oxide , propylene oxide or 
both random or block coaddition product is desirable as alkylene 
oxidewhich it adds. It is a particularly preferably ethylene 
oxide, q and r may be being same, differing, q + r is 2 to 60,the 
preferably 2 to 30 and more preferably 6 to 20. 



[0012] As alkylene oxide adduct of acetylene glycol, commerci 
al product , olefin El 004(q + r=3.5)(Nisshin Chemical Industry 
Co. Ltd. (DB 69-086-4889) supplied), olefin El 01 0(q + r= 
10)(Nisshin Chemical Industry Co. Ltd. (DB 69-086-4889) 
supplied) and theSurfynol 485(q + r=30) (Which United States 
A IR PRODU CT S supplied ) which are a Rl = R2 = isobutyl , 
a R3 = R4 = methyl and a 1=2 in Formula (B) areknown, in 
each case are used for ideal to ink of this invention. 

[0013] In ink of this invention alkylene oxide adduct of acetyl 
ene glycol is contained in rangeof 0.0 1 to 5 weight% , 
preferably 0.1 to 5 weight% and more preferably 0.1 to 2 wt%. 
When it is less than 0.01 %, when effect, reinforcement of 
thestability with addition becomes insufficient, is more than 5 % 
becausethe stability for temperature change of ink decreases it is 
not desirable. 

[0014] As for water soluble organic solvent which is used for ink 
of this invention, polyhydric alcohols of preferably and 
hydroxy group value 3, fomiula: 

OH(CxH2xO) y H 

( mono , di and tri ) alkylene glycols which is shown with (In 
Formula, x and y shows integer which is a 2 x and a 2 x 
X y 6. ), compound which is selectedfrom lower alkyl ether 
of above-mentioned ( mono , di and tri) alkylene glycol and 
group whichconsists of these blend is included 

[0015] Glycerine etc is illustrated as polyhydric alcohol of hydr- 
oxy group value 3. 

[0016] (Mono , di and tri) Ethyleneglycol , propylene glycol , 
butylene glycol , hexylene glycol or other mono alkylene 
glycol, diethylene glycol , dipropylene glycol or other di 
alkylene glycol andthe methylene glycol or other trialkylene 
glycol etc are illustrated as alkylene glycol. 
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[00 1 9] ±5&©£fiI7;U3— Jk ft;, v. h U 
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UtTS. SS*DgA<1 0Bft%*8T?li±ffi3lj*£aiSf 
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[0020] *«swo*»tt*»o*at ut. 

- 9 0 !U$L<I*70~90 mft%©$BHt:fc 

[002 1] *S(flffl05vi'V KlS^ffl-r 
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[0017] (Mono , di and tri) Ethyleneglycol methyl ether , eth 
yleneglycol ethyl ether , diethylene glycol methyl ether , 
diethylene glycol ethyl ether , diethylene glycol butyl ether 
and triethylene glycol butyl etheretc are illustrated as lower 
alkyl ether of alkylene glycol. 



[0018] Water soluble organic solvent which is used for ink of th 
is invention contains polyalkylene glycolof preferably 
molecular weight 1 50 to 600. It can use for ideal copolymer of 
polyethylene glycol , polypropylene glycol , 
polytetramethylene glycol andthe ethylene oxide and 
propylene oxide as polyalkylene glycol. Especially, it can use 
for ideal polyethylene glycol of molecular weight 150 to 600. 
As for polyalkylene glycol it is desirable to make 2 to 8 weight 
%, vis-a-vis theink total weight. 

[0019] Moisture retention of ink improves above-mentioned p 
olyhydric alcohol , ( mono , di . and tri ) alkylene glycol , with 
lower alkyl ether of ( mono , di and tri ) alkylene glycol and 
adding polyalkylene glycol,furthermore even in stabilization of 
viscosity and surface tension isuseful. polyhydric alcohol and ( 
mono , di and tri ) alkylene glycol , in order total amount to 
become 10 to 30 weight% andthe preferably 13 to 25 weight% 
vis-a-vis ink total weight, it adds lower alkyl ether and 
polyalkylene glycol of the( mono , di and tri) alkylene 
glycol, addition quantity under 1 0 weight% cannot achieve 
above-mentioned effect, as iflt exceeds 30 weight% and adds 
viscosity of ink becomes too high,the ink flight responsiveness 
and replenishment characteristic decrease, because also the 
fixing speed becomes slow, it is not desirable. 

[0020] As solvent of water soluble dye of this invention, with o 
rganic solvent water isused. content of water, 60 to 90 weight% 
in ink, is range of preferably 70 to 90 weight%. 

[0021] To inkjet recording ink of this invention, characteristic 
of ink it is possible toother than above-mentioned component, 
to add various auxiliary material below in order to improve. 
Raising drying of ink, when fixing property of ink itimproves, 
you use for example methyl alcohol , ethyl alcohol , n- 
propyl alcohol , isopropyl alcohol or other carbon number 1 to 
5 and the preferably carbon number 1 to 3 aliphatic alcohol. 
These aliphatic alcohol 0.1 to 15 weight% in ink, preferably 1 
to 6 weight% containing aredesirable. 

[0022] In addition, prevention property of precipitation of cry 
stal in ink inorder to improve, for example urea , amide , 
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7SK. 7;U*y-;U7 5>*©H«att*K*JSlin+ 
. o l ~5SS%. »*L<l*0. 1 ~2Sa%#^Sit 
[0023] *fcja*a>ftfti=*N-4W>*©«?FS3t 

» NaOHtNa H C 0 3 $fcl* N a 2 B 4 0 7 ©'>& < £ 
*lSi:<DS£**0.0 1~2fiS%, »£L<ltO. 

os~iaa%a»rih.tf«kL». ssifiDNaOHt 

NaHC03*fc©BfiJtl4l : 2-1 : 5 0. tf * L < 
141 : 5-1 : 3 0l=H»-r*Ct3b<»*L^. 

[0 0 2 4] *fc-f >^lc*4^X;H!ttllP©SIS*y 
V xTL/^v7S>xh7K®v^-F l Jt7i»tg. i^U 

fey. £t£Ti±iE®*jwrFt&fc#>. ajnai*-c 

>^4>t0. 0 1~2SS%. »£L<I40. 05~1i 
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[0026] *««©-f>5 5i'; r-lBtifflf ^14. 
-f^vi'j htE^fr*©:? M > 5» rfcfili t* © <k 5 * 

[0027] mTsatftic* y**w*Mi=»«Bicsiw 

JtiBLfctt, SSttttt?1 B*M»BLTKj&Lfc-f 



[0 0 2 8] i 



cyclic amide and alkanolamine or other amphipathic substance 
can beadded in ink. Especially triethanolamine or other 
alkanolamine is desirable. If amphipathic substance in ink 0.0 
1 to 5 weight% and preferably 0.1 to 2 wt% it should 
havecontained. 

[0023] In addition if in order storage stability of ink for sudden 
changeof temperature improves, to control dot scatter, blend 
ofNaOHand at least 1 kind of NaHC03 or Na2B407 0.01 to 2 
wt% and preferably 0.05 to 1 wt% shouldhave been added. As 
for weight ratio of NaOH and NaHC03 etc in blend it 
isdesirable to adjust 1:2 to 1:50 and preferably 1:5 to 1:3 0. 

[0024] In addition in order plugging prevention characteristic o 
f nozzle discharge opening due to theink and storage stability of 
ink for environmental change of temperature and humidity 
toimprove, if alkali metal salt of ethylenediamine terra acetic 
acid should have been contained. As alkali metal salt of 
ethylenediamine tetra acetic acid, you can list for example 
disodium ethylenediamine tetraacetate salt , emylenediarnine 
tetra acetic acid tri sodium salt and the ethylenediamine tetra 
acetic acid tetra sodium salt etc, especially ethylenediamine 
tetra acetic acid tetra sodium salt is desirable. Because as for 
these when it is too little, effect due to additionis insufficient, 
it is many and above-mentioned effectdecreases, addition 
quantity 0.01 to 2 wt% and preferably 0.05 to 1 wt% contains 
in ink. 

[0025] Furthermore it is possible to contain according to need k 
nown additive other than componentwhich description above is 
done, as this kind of additive, for example fungicide ,the 
antiseptic, pH adjustment agent , chelator , oxygen scavenger , 
rust inhibitor and quenching agentetc it can list. 

[0026] If inkjet recording ink of this invention is printer of ink 
jet recording, being somethingof whichever kind of types, it 
can apply. Especially, be able to use for ideal in inkjet recording 
equipment which uses thepiezo system, furthermore with piezo 
system flight voltage of ink changing, youcan use ink diameter 
(amount of ink) which discharges by changing for especially 
ideal inthe inkjet recording equipment which does gradation 
reproduction. 

[0027] This invention furthermore is explained in detail with be 
low Working Example . 

[Working Example(s)] It mixed component of Working Examp 
le and Comparative Example which is stated below, agitated in 
the fully and melted, after filtering stirred mixture which is 
acquired, 1 hour standing doingwith vacuum state, it 
manufactured ink which defoaming is done. 

[0028] Working Example 1 
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Composition 



fBJftft (1:5%) 



9. 5 



TpJI^L/^ ■57" 'JU-JU (#4 0 0) 
6. 0 

**ttft** : ft:** (3) l:j3l»tM=Na 

2.6 - 

) 0. 8 

Hjx$y— ;U7£> 
0. 2 

NaHCO/NaOH (19:1) 
O. 2 

0. 2 

'lft*lfffl: 1 , 2-^> > y-<V^7 < /'J>-3-^> 
0. 1 

2. 0 

[0 0 2 9] Hffift 2 

mm 

8 1.2 



h ij x? u vyj 3— ;u^;ux— 
6.0 

Tff'jx^ JU (#3 0 0) 
4. 5 

*»ttft»:fb^« (3) l=mM=Na 
1.5 

WSStt#] r*JU7-f >-E1010j (BSft^xSEttfi 



t%) 
Water 



composition ratio (w 
78.4 

Diethylene glycol 9.5 

Polyethylene glycol (#400) 6.0 

Water soluble dye : In compound (3) M=Na 2.6 

Surfactant " olefin-ElOlO" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 0.8 

Triethanolamine 0.2 
NaHC03/NaOH(19: 1) 0.2 
Ethylenediamine tetra acetic acid tetra sodium 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0.1 
Ethanol 2.0 



[0029] Working Example 2 
Composition 

r%) 
Water 



composition ratio (w 
81.2 
6.0 



Diethylene glycol 

Triethylene glycol butyl ether 6.0 

Polyethylene glycol (#300) 4.5 

Water soluble dye : In compound (3) M=Na 1 .5 

Surfactant " olefin-ElOlO" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 0. 1 
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O. 2 

N a H CO3/ N a O H (19:1) 
0. 2 

0. 2 

|$7D tfffl : 1 , 2-/<y^ V^T7'J >-3-7t-> 
0. 1 

[0 0 3 0] 3 

mm 

* 

7 5.35 
6. 5 

h >j x^ u>^"'J =i— ju^jux— 7^ 
•6.5 

TK'-ix^f u->7U n— /U (#4 0 0) 
4.0 

*»ttttft»:fc£* (3) |CfeL»TM=N.a 
2. 5 

SBSttffl rjh/u:?^ >-e1010j (BIHfc^x*tiSI. 
) 4. 5 

0. 2 

Na 2 B 4 0/N a OH (1 9 : 1 ) 
0.15 

0.2 

B6*dffl: 1 , 2-*yy4V? 7V'J>-3-7j-> 
0. 1 

[003 1] mmm 4 
ins 

7 1.5 



Triethanolamine 
NaHC03/NaOH(19:l) 



0.2 
0.2 



Ethylenediamine tetra acetic acid tetra sodium 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0.1 



[0030] Working Example 3 
Composition 

t%) 
Water 

Diethylene glycol 
Triethylene glycol butyl ether 
Polyethylene glycol (#400) 



composition ratio (w 
75.35 
6.5 

6.5 
4.0 



Water solubility characteristic dye : In compound (3) M=Na 
2.5 

Surfactant " olefin-ElOl 0" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 4.5 

Triethanolamine 0.2 
Na2B407/NaOH(l 9 : 1) 0.15 
Emylenediamine tetra acetic acid tetra sodium 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0. 1 



[0031] Working Example 4 
Composition 

t%) 
Water 

Diethylene glycol 



composition ratio (w 
71.5 
10.0 
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1 O. 0 

7. 0 

^iJXTUV^U (#400) 
4. 5 

**ttSfe»:<b£* (3) l:6l*TM = Na 
2. 6 

SKESttffl r^-;u7-f >-eioioj (B«ft#i*tt4i 

) 1.8 

Hjx$y-;u7 5> 

1.0 

NaHCO/NaOH (19:1) 
0. 2 

1.3. 
O. 1 

[003 2] SUS^J 5 

ma 

mf&& (ms%) 



Triethylene glycol butyl ether 7.0 
Polyethylene glycol (#400) 4.5 
Water soluble dye : In compound (3) M=Na 



Surfactant " olefin-ElOlO" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 1 .8 



Triethanolamine 
NaHC03 /NaOH(l 9 : 1) 



1.0 
0.2 



Ethylenediamine terra acetic acid tetra sodium 1 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0. 1 



[0032] Working Example 5 
Composition 

r%) 
Water 



composition ratio (w 
77.6 



1 2. O 

TK'jx^uvyjn-Jb (#3 0 0) 
4.5 

*SStt*»:fl:^* (5) l = 33'^TM=Na 
2.5 

) 1.2 

h'jx£/— ;b75> 
O. 2 

NaHCOj/N aOH (19:1) 
O. 2 

X?U>v7 5>xr-7lti£T h^T-h'JOA 
O. 2 

B6* tf« : 
0.1 



Diethylene glycol 12.0 

Polyethylene glycol (#300) 4.5 

Water soluble dye : In compound (5) M=Na 2.5 

Surfactant " olefin-E1004" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-0864889) supplied ) 1 .2 

Triethanolamine 0.2 
NaHC03 /NaOH(l 9 : 1) 0.2 
Ethylenediamine tetra acetic acid tetra sodium 0.2 
Fungicide: - 0.1 
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[0 0 3 3] SffiflJ 6 



Isopropyl alcohol 

[0033] Working Example 6 
Composition 

t%) 
Water 



composition ratio (w 
81.7 



6.5 

.TKMx^u^Ua-JU (#2 00) 

4. 2 

**tt*»:fl:£* (3) l-f5t N TM= N a 
4. 5 

^SJStiSi] r^-;u^-r>-EioiOj (B {iib^iSttg 

) 0. 8 

HJx$y— ;U7S> 

0. 2 

Na 2 B 4 0 7 /NaOH (19 : 1) 
0. 2 

O. 2 



mtttim : 1,2- 

0. 1 



Triethylene glycol butyl ether 
Polyethylene glycol (#200) 



6.5 
4.2 



Water soluble dye : In compound (3) M=Na 



Surfactant " olefin-ElOlO" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 0.8 



Triethanolamine 



0.2 



Na2B407/NaOH(l 9:1) 0.2 
Emylenediamine terra acetic acid terra sodium 
Fungicide : 1, 2- benzo isothiazoline- 3- on 



Ethanol 



0.8 



0. 8 

[0034] mmm i 



Isopropyl alcohol 

[0034] Working Example 7 
Composition 

t%) 
Water 



composition ratio (w 
81.7 



10.0 

Tpjx^u^'jn— ,/U (#40 0) 

4. 5 

*»ttSfe» : itiS® (3) |:fel»tM=Na 



Diethylene glycol 10.0 
Polyethylene glycol (#400) 4.5 
Water soluble dye : In compound (3) M=Na 
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2. 5 

^ffijSttftJ r^)-;u^-c>-E1010j (BlUfc^xSHttS! 
) 0. 8 

Hjx$i/-;U7 5> 
0. 2 

Ca(OH) 2 /NaOH (19:1) 
0 2 

Rfi*e«|: 1,2-'<>^Vf7 , ; i J>3-t> 
0.1 

[0035] nam i 



Surfactant " olefin-ElOl 0" ( Nisshin Chemical Industry Co. Lt 
d.(DB 69-0864889) supplied) 0.8 

Triethanolamine 0.2 

Ca(OH)2/NaOH(19:l) 0.2 

Fungicide : 1 , 2- benzo isothiazoline- 3- on 0. 1 

[0035] Comparative Example 1 

Composition composition ratio (w 



t%) 
Water 



72.5 



10.0 , 
7.0 

tK'JI^UV^'Jzi— ^ (#4 0 0) 
4.5 

BtttSfcWC. 1 . 4 5 1 00 - 

2. 5 

) 0.8 
0. 2 

N a HCO3/N a O H (19': 1 ) 
0. 2 

0. 2 

ffiatfffl: 1 , 2-'<>7-1'V^7 > y'J>-3-5j-> 
0. 1 



2. 0 



[0 0 3 6] £80) 2 



Diethylene glycol 10.0 

Triethylene glycol butyl ether 7.0 

Polyethylene glycol (#400) 4.5 

Acidic dye C.I.45 100 2.5 

Surfactant " olefin-El 0 1 0" ( Nisshin Chemical Industry Co. Lt 
d.(DB 69-086-4889) supplied) 0.8 

Triethanolamine 0.2 
NaHC03 /NaOH(l 9:1) 0.2 
Ethylenediamine tetra acetic acid terra sodium 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0.1 
Ethanol 2.0 
[0036] Comparative Example 2 



t%) 



Composition 



composition ratio (w 
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Water 



vXTU>7'Jn-;u 
10.0 

7.0 

^'jx^ u>^'j3-;u (#400) 

4. 5 



3 t R e d 2 2 7 



BftgftC. I . D i 

2.6 

HBSttffl r*;u?-r >-El010j (Bfift£Sl*tt« 

) 0. 8 

0. 2 

NaHCO/NaOH (19:1) 
0.2 

XT U> v7 £ >t K^fPMx MJ ^ A 
O. 2 

IW^3 tf^J : 1, 2.-^^J< VT7 l /U >-3-*> 
0. 1 

X? 

2. 0 

[0 0 3 7] JtSffl 3 



Diethylene glycol 10.0 

Triethylene glycol , 7.0 

Polyethylene glycol (#400) 4.5 

Direct dye C.L direct Red227 2.6 

Surfectant " olefin-El 01 0" ( Nisshin Chemical Industry Co. Lt 
d. (DB 69-086-4889) supplied ) 0.8 

Triethanolamine 0.2 
NaHC03/NaOH(19:l) 0.2 
Ethylenediamine terra acetic acid tetra sodium 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 0.1 
Ethanol 2.0 



[0037] Comparative Example 3 
Composition 

t%) 
Water 



composition ratio (w 



82.7 



10.0 

?KUXT (#40 0) 

4. 5 

**ttft»:fc^«J (3) |:6l*TM=Na 

2. 5 

Ca(OH) 2 /N a OH (1 9 : 1 ) 
O. 2 

1, 2-K>7-<'VT7' , y i J^-3-^^ 

0. 1 



Diethylene glycol 10.0 
Polyethylene glycol (#400) 4.5 
Water soluble dye : In compound (3) M=Na 
Ca(OH)2/NaOH(l 9: 1) 0.2 
Fungicide : 1 , 2- benzo isothiazoline- 3- on 
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(SS%) 

* 

7 7.0 
1 0. 0 

Jtf«ji^i/>yj3-;u (#400) 

4. 5 

*SSttftH:fc*l(3) CSl»tM=Na 

2.5 

F4452J 

5.5 

h 'J x £ / — ;UT 5 > 
0. 2 

Ca(OH) 2 /NaOH (19:1) 
0. 2 

teatfaj: i,2-'<>';'fvf7V | j>3-t> 

0. 1 

[003 9] »6*lfc**«iatflttt«<0-f X7<0 2 5 



[0038] Coi-nparative Example 4 

Composition composition ratio (w 



t%) 
Water 



77.0 



Diethylene glycol 10.0 
Polyethylene glycol (#400) 4.5 
Water soluble dye : In compound (3) M=Na . 2.5 
Surfactant " polyether modified silicone oil TSF4452" 
(Toshiba Silicone Co. Ltd. (DB 69-055-2336) supplied) 

5.5 

Triethanolamine 0.2 

Ca(OH)2/NaOH(19: 1) 0.2 

Fungicide : 1 , 2- benzo isothiazoline- 3- on 0.1 

[0039] Temperature dependence of surface tension , viscosity 
and pH , surface tension and theviscosity in 25 °C of ink of 
Working Example and Comparative Example which it acquires, 
thewater resistance and light resistance of ink after storage 
property and printing for the thermal shock were inspected, 
measurement method is as follows: 



[0040] 1) *)—■? a v 9 izttt Z>1%ft& 
Tff'Jl^Ly^g/f? MUftT?2 5 "Clergy LT^-S^ > 
fc(D*>2 5°C|Cp-t, C4l£-B3|IK laffltftyiSL 

2 5°c) Sffljeu -t©Wb*!=*y-f >f ©ttffi*a. 

O : gEftS^5%&T, 

a : mtmi o%mT (^ffl±i*FpiiiA^t>) . 



x -.mt&i 0%Jil± 

[004 1] 2) ffiTktt 



[0040] 1 ) it confronts thermal shock storage property 

Ink which inside polyethylene bottle is retained with 25 °C at 
a timethe 1 hour after keeping, is reset to 25 °C with each 
temperature of the- 20 °C and 50 °C, this one day 3 time, 1 
week thermal shock wasgiven over again. It measured viscosity 
(25 °C) at front and back of shock, with change ratio the 
performance of ink like below rank it attached. 

0 : Change rati o 5 % or lower , 

: Change ratio 1 0 % or lower (In regard to utility there is no 
t a problem. ) , 

X : Change ratio 10 % or higher (You cannot use. ) 
[0041] 2) water resistance 
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[0 0 4 2] 3) Itifcli 

En^SASTM D7 9 5 (T * U *tt*4IS^j£) l=« 
^Lfc*ISCTTI=2 0 0B*fW!EJtU SB^Iu^roEn?^ 

1) t®CT'&&» I 



In ink cartridge of Epson supplied ink jet printer MJ-500 ink it 
was filled, printed in the Epson supplied SF paper. It printed in 
5X5 mm surface area color screen tint printing, 1 0 rrrin 
soaked afterthe 2 4 hours natural drying and in pure water. 
After removing, furthermore natural drying doing, it measured 
calculatedthe concentration change ratio of before and after 
test making use of cherry tree densitometer PDA65. evaluation 
criteria of ink due to change ratio 1 ) with is same. 

[0042] 3) light resistance 

20 0 hour it irradiated under sun lamp which stipulates printed c 
haracter inthe ASTM D795 ( America material test method) 
measured density variation of printed character of lighting front 
andback. evaluation standard due to change ratio of density 1) 
with is same. 



[0 0 4 3] 4) £j£tt#1£ 



[0043] 4) teirrperature dependence 

When changing from 5 °C of ink to 35 °C, extent ofthe surfa 
ce tension and viscosity change. 1) with rank it attached in 
same way temperature dependence ofthe ink with surface 
tension and viscosity change ratio. In each analysis item above, 

in regard to utility what it makes theno problems is, in case 
of 2 planting printing makes especiallydot diameter small, 
gradated printing does furthermore with dot diameter as 
variableis, kind of when, undesirable comes out in fact, result is 
shown in Table 1 and Table 2. 



[004 4] 



[0044] 
[Table 1] 







mmm2 


mmm3 


mmmA 


mmms 


mmm 6 


UlSt?) 7 


(dyne/cm; 25 TJ) 


35.5 


49.5 


29.6 


36.0 


31.3 


36.8 


39.5 


ftS (cp ; 25TJ) 


2.3 


2.6 


3.8 


2. 1 


2.2 


2.Z 


1. 8 


pH (25°C) 


8.4 


T.S 


9.3 


8.4 


8.5 


8.6 


7.8 
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O 




O 


O 


O 
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[Table 2] 







ttnm2 


tt*«3 


Jt«E0*4 


(dyne/cm ; 25*C) 


31. 4 


31.4 


4Z.7 


35 5 


ttff (cp ; 25-c) 


2.9 


2.8 


1.B 


2.4 


pH (25T;) 


8.6 


8.3 


7.2 


8.5 


m& 


O 


O 






mum 






o 


o 




A 


A 


O 


A 


SIS 




O 


O 




O 


**£ 


0 


O 




A 



[0046] 

& 5°C~ 3 5 ,> C©^r♦i|531^/)<l^t^i:SE^b^fL^fc^, 



[0046] 

[Effects of the Invention] As for ink of this invention, water re 
sistance and light resistance of printed characterare superior, 
because property does not change for most partbetween 5 °C 
to 35 °C which is a temperature where in addition ink isusually 
used, printing where quite quality is high is possible. 
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